One of the central problems in crystal and alloy physics is the prediction of the T = 0 lowest energy configurations and the thermodynamic evolution of these structures with temperature [1 -3] Even for a binary A/B system on a lattice with a modest number of sites N, this is a formidable problem as the number 2 of possible "configurations" o. (occupation pattern of each of the N sites by A or B) becomes enormous. Additionally, in each configuration the energy might be lowered by atomic displacements (R;) ("relaxation" ) about the nominal lattice sites i, and the evaluation of the total energy of even one relaxation in a given configuration by first-principles quantummechanical means is currently limited to relatively small N by the computational effort of these techniques which currently scale as N to N . Finding the ground state structure of an alloy can be described as an energy minimization problem minE[(S;); V; (R;)] in the space of the configurational (5;), positional (R;), and volume V degrees of freedom. Here [5, 6] , alter the ground state structure of transition metal aluminides [7] , and change the sign of the mixing energy [8] and cause large (-1 eV) shifts in the density-of-states peaks [9] AHd;""(o)= Ed;"", [(S;-);V; (R;)] Several anxieties may arise concerning the use of one "class" of alloy structures (e.g. , small-unit-cell ordered structures as used here) to describe the energetics of a different class (e.g. , random or partially ordered alloys). For instance, one might argue that the electronic structure of the random alloy is qualitatively different from that of small-unit-cell ordered structures, so that information drawn from the latter may not be legitimately used to describe the former. We address this issue in Fig. 2 , which shows the directly calculated (both unrelaxed and relaxed) and CE (relaxed) [14] configurationally averaging the energy Ez;""t of a 1000-atom box, in which the cations were placed on one of the fcc sublattices of zinc blende with random occupations.
For unrelaxed energies, all atoms were placed at ideal zinc blende sites, whereas for relaxed energies all atoms were fully relaxed via a conjugate gradient algorithm.
Averages were taken over 10 -50 configurations, so that the statistical error was~0.1 meV/atom. The CE uses as input only energies of simple ordered structures; however, the predicted values of the energies of random alloys closely mimic the direct calculations with fully relaxed geometries. The dramatic effect of atomic relaxation on the energy of random alloys is also shown in Fig. 2 . As with the ordered alloys (Fig. 1) 
